Effects of phenobarbital on protein synthesis and polysome levels in rat liver.
Administration of phenobarbital to rats increases the rate of synthesis of certain microsomal drug-metabolizing enzymes in a selective manner and promotes proliferation of smooth endoplasmic reticulum in the liver. Phenobarbital increased a number of factors by which protein synthesis could be enhanced in the liver. It produced a 30% increase in the amount of ribosomes and mRNA per cell. The proportion of ribosomes associated with polysomes was increased by 5-10% over normal liver. There was a 10-30% increase in the rate of ploypeptide elongation and a small increase or no change in polysome size, indicating that the rate of polypeptide initiation was increased proportionately. The product of these effects accounts for the 1.5-fold increase in the rate of total protein synthesis previously reported. The average polysome size, and the size of free polysomes in particular, was maintained when actinomycin D was administered to phenobarbital-pretreated rats, suggesting that the rate of mRNA degradation was decreased selectively. Phenobarbital did not, however, affect the distribution of ribosomes between the free and membrane-bound states or the activity of ribonucleases associated with isolated free and bound polysomes. Thus, we conclude that phenobarbital stimulates protein synthesis by expanding the mRNA pool, at least partially through effects on mRNA degradation, and by augmenting the rate of mRNA translation.